Key indicators: single-crystal X-ray study; T = 110 K; mean (C-C) = 0.005 Å; R factor = 0.057; wR factor = 0.129; data-to-parameter ratio = 15.0.
In the title compound, [Co(C 8 H 5 N 5 O 3 )(C 12 H 8 N 2 )(H 2 O)]Á-3H 2 O, a tridentate 2-amino-7-methyl-4-oxidopteridine-6-carboxylate ligand, a bidentate ancillary 1,10-phenanthroline (phen) ligand and a water molecule complete a distorted octahedral geometry around the Co II atom. The pterin ligand forms two chelate rings. The phen and pterin ring systems are nearly perpendicular [dihedral angle = 85.15 (8) ]. N-HÁ Á ÁO, O-HÁ Á ÁN and O-HÁ Á ÁO hydrogen bonds link the complex molecules and lattice water molecules into a layer parallel to (001). -stacking contacts (involving phen-phen and pteridine-pteridine) are also observed [centroid-centroid distances = 3.670 (2), 3.547 (2), 3.698 (2) and 3.349 (2) Å ].
Related literature
For background to the chemistry of pterins in metalloenzymes, see : Basu & Burgmayer (2011) ; Burgmayer (1998) ; Fitzpatrick (2003) ; Fukuzumi & Kojima (2008) . For structures of related cobalt complexes, see: Acuñ a-Cueva et al. (2003); Beddoes et al. (1997) ; Burgmayer & Stiefel (1988) ; Funahashi et al. (1997) . For structures of related copper complexes, see: Odani et al. (1992) . For the electron-shuffling ability of the pterin unit as well as its donor groups and the effect on the geometric parameters of related complexes, see: Beddoes et al. (1993) ; Kohzuma et al. (1988) ; Russell et al. (1992) . For the synthesis of the pterin ligand, see: Wittle et al. (1947) .
Experimental
Crystal data [Co(C 8 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x þ 1; y þ 1; z; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) x À 1; y À 1; z; (iv) x; y À 1; z. The primary motivation for pursuing coordination chemistry of pterins is the ubiquitous presence of this heterocyclic system in nature including a substantial number of metalloenzymes (Basu & Burgmayer, 2011; Burgmayer, 1998; Fitzpatrick, 2003; Fukuzumi & Kojima, 2008) . Literature survey reveals the existence of only a few X-ray structurally characterized cobalt-pterin/pteridine/lumazine complexes as well as one containing an organocobalt moiety (Acuña-Cueva et al., 2003; Beddoes et al., 1997; Burgmayer & Stiefel, 1988; Funahashi et al., 1997) . The concerned ligands usually act as bidentate O,N-donors and none of the above complexes possesses a typical π-acceptor ancillary ligand like 1,10-phenanthroline (phen). In this crystallographic study on the title cobalt(II) complex, possessing both a tridentate pterin ligand and a π-acidic ligand like phen, different aspects are considered, e.g. crystal, molecular and electronic structures.
In the title compound ( , 2003; Burgmayer & Stiefel, 1988; Funahashi et al., 1997) . A major cause of this departure from regular geometry is that the pterin ligand forms two five-membered chelate rings having small bite angles [75.10 (10) and 76.26 (9)°], instead of only one per pteridine ligand for the earlier cases.
Location of the short Co1-N3 bond [2.016 (3) Å] in the equatorial plane is consistent with the literature, which suggests a strong cobalt-pterin interaction (Odani et al., 1992) . The pterin ligand is coordinated here as a binegative tridentate ) through dπ-pπ interactions. This process is further strengthened by the presence of π-donating phenolate and carboxylate O atoms around the metal centre (Kohzuma et al., 1988) .
For rationalizing the near double bond nature of the O3-C18 [1.265 (4) Å] bond, a hypothesis of Joule (Beddoes et al., 1993; Russell et al., 1992) may be invoked, which suggests withdrawl of electron density from the pyrazine ring N6 by the pyrimidine ring C18-carbonyl group through mesomeric interaction. Formation of the O3-Co1 bond accentuates this electron withdrawal towards O3. The electron-rich N7-C17 [1.337 (4) Å] bond may also participate in this electron transfer. The pyrimidine ring is fairly planer and deviations of the C16/N5/C17 and C17/N4/C18 segments with respect to the N7-C17 multiple bonds are 2.6 and 0.7°, respectively. In the crystal, intermolecular N-H···O, O-H···N and O-H···O hydrogen bonds (Table 1) link the complex molecules and lattice water molecules into a layer parallel to (001) (Fig. 2) . The lattice water molecules are decisive for the crystal packing. Fig. 3 reveals π-π stacking interactions involving two parallel, inversion-related pterin rings within the same unit cell and showing face-to-face distance of 3.283 (4) and 3.366 (4) Å. Again the phen rings display two types of π-π stacking on either side of the unit cell. In one case, the adjacent phen rings are essentially parallel to each other with an average interplanar distance of 3.496 (4) Å; on the other side of the unit cell, the face-to-face seperations between parallel phen rings are 3.578 (4) and 3.629 (5) Å.
Experimental 2-Amino-4-hydroxy-7-methylpteridine-6-carboxylic acid sesquihydrate (C 8 H 7 N 5 O 3 .1.5H 2 O) was obtained by published procedure (Wittle et al., 1947) . The title complex was prepared by the dropwise addition of an aqueous alkaline solution volume of 60 ml. The pH value was adjusted to 10.8 using aqueous NaOH solution and dioxygen was bubbled in for 48 h; final pH was 10.3. Initially a small amount of yellow-white precipitate came out and the reaction mixture ultimately assumed a reddish-pink tinge. It was transferred to a 100 ml beaker, requisite quantity of water was added to make up for the evaporation loss and allowed to stand at room temperature. Pink crystals suitable for single-crystal X-ray diffraction appeared after 15 days (yield: 30%).
Refinement
The H atoms were all located in a difference map, but those attached to C atoms were repositioned geometrically. The H atoms were initially refined with soft restrains on the bond lengths and angles to regularize their geometry (C-H = 0.93-0.98, N-H = 0.86-0.89, O-H = 0.82 Å) and with U iso (H) = 1.2-1.5U eq (parent atom), after which the positions were refined with rigiding constrains.
Computing details
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT (Bruker, 2007);  program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: CRYSTALS (Betteridge et al., 2003) ; molecular graphics: CAMERON (Watkin et al., 1996) ; software used to prepare material for publication: CRYSTALS (Betteridge et al., 2003) .
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Figure 1
The molecular structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. Lattice water molecules are omitted for clarity.
supplementary materials sup-4
Figure 2
The crystal packing diagram of the title compound, viewed along the b axis. Dotted lines indicate hydrogen bonds, assisting the formation of a layer structure parallel to (001).
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Figure 3
A molecular packing diagram highlighting π-π stacking interactions between two neighbouring phen-phen and pterinpterin rings, respectively. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

